Temperature dependence of multiple high voltage activated Ca2+ channels in chick sensory neurones.
The temperature dependence of high voltage activated Ca2+ channels has been investigated in cultured dorsal root ganglion neurones from chick embryos, using the cell-attached patch-clamp technique. The dihydropyridine sensitive L-type Ca2+ channel had a conductance of 23 pS, with 110 mM Ba2+ as charge carrier and in the presence of 3 microM Bay K 8644. When the temperature was raised from 15 to 30 degrees C, the unitary channel current amplitude increased, with Q10 value equal to 1.4. The rising phase of the averaged single-channel current became faster, with Q10 value 2.7, whereas the decay phase showed a lower temperature sensitivity. Channel open probability decreased according to an exponential distribution of open and closed times. A second type of Ca2+ channel was identified, which was DHP-insensitive and had a lower conductance with a mean value equal to 13 pS. For the current amplitude, the Q10 value was 1.3. Both activation and inactivation kinetics were strongly accelerated by an increase in temperature. The corresponding time constants gave Q10 values equal to 5.9 for activation, and 2.0 for inactivation. Peak channel open probability was highly sensitive to a change in temperature, with a Q10 value of 1.6. Finally, in omega-conotoxin GVIA pre-treated neurones, a non-inactivating DHP-insensitive Ca2+ channel with the lowest unitary conductance (10 pS) and a much lower temperature dependence was recorded. Single-channel current was increased by heating, with Q10 value 1.3, whereas the channel kinetics were almost unaffected by temperature.(ABSTRACT TRUNCATED AT 250 WORDS)